Objective To examine current trends in the characteristics of patients visiting California emergency departments (EDs) in order to better direct the allocation of acute care resources. Design A retrospective study. setting We analysed ED utilisation trends between 2005 and 2015 in California using non-public patient data from California's Office of Statewide Health Planning and Development. Participants We included all ED visits in California from 2005 to 2015. Primary and secondary outcome measures We analysed ED visits and visit rates by age, sex, race/ ethnicity, payer and urban/rural trends. We further examined age, sex, race/ethnicity and urban/rural trends within each payer group for a more granular picture of the patient population. Additionally, we looked at the proportion of patients admitted from the ED and distribution of diagnoses. results Between 2005 and 2015, the annual number of ED visits increased from 10.2 to 14.2 million in California. ED visit rates increased by 27.8% (p<0.001), with the greatest increases among patients aged 5-19 (37.4%, p<0.001) and 45-64 years (41.1%, p<0.001), non-Hispanic Black and Hispanic patients (56.8% and 48.8%, p<0.001), the uninsured and Medicaid-insured (36.1%, p=0.002; 28.6%, p<0.001) and urban residents (28.3%, p<0.001). The proportion of ED visits resulting in hospitalisation decreased by 18.3%, with decreases across all payer groups. Conclusions Our findings reveal an increasing demand for emergency care and may reflect current limitations in accessing care in other parts of the healthcare system. Policymakers may need to recognise the increasingly vital role that EDs are playing in the provision of care and consider ways to incorporate this changing reality into the delivery of health services.
IntrODuCtIOn
Emergency departments (EDs) are an integral component of the USA healthcare system, as they provide the only around-the-clock healthcare to all, regardless of a patient's ability to pay. 1 In the past two decades, the annual number of ED visits in the USA has increased by 50%, while the number of EDs has decreased by 11%, 2 raising concerns about the ability of EDs to provide accessible care amid the rise in demand for emergency care services. Appropriate allocation of resources to meet such demands may require greater focus on ED utilisation trends, which reflect the changing patterns of patient healthcare needs and reveal possible factors-including patient conditions, healthcare reform or insurance coverage changes-that may contribute to the increase in demand for emergency care. 3 4 Despite outpatient and primary care expansions and increased strategies aimed at reducing emergency care demand, [5] [6] [7] [8] ED visits have continued to rise, with greater reliance on EDs to provide care that may be unavailable in other parts of the healthcare system. 9 Open access use the ED, 10 and recent reports have continued to show substantial increases in ED utilisation, especially among Medicaid-insured patients. 11 However, most studies have either focused on short-term study periods using limited sample sizes to evaluate the impact of the Affordable Care Act (ACA) or have not incorporated measures to evaluate ED utilisation relative to population changes. [12] [13] [14] [15] State-level examinations of the association between health insurance and ED use-particularly in the context of ACA reforms-have yielded complex and often conflicting results. 16 Although evaluating the impact of the ACA on healthcare utilisation and outcomes remains an important task, our study provides a more comprehensive assessment of how patient characteristics and healthcare needs have changed over an 11-year period in California-one of the largest and most diverse states in the country 17 -to help better design the necessary policies and programmes to meet patients' healthcare needs. Additionally, California's initiatives to increase enrolment in Medicaid (a government health insurance programme for qualified low-income or disabled people) through the ACA and Low-Income Health Programmes provide a unique opportunity to study how patient characteristics and healthcare needs have changed over time under continual and gradual efforts to increase healthcare access. 18 19 To account for changes in California's population over time, we calculated annual ED utilisation rates by age, sex, race/ ethnicity, insurance payer and urban/rural residence. We used annual age and sex population estimates provided by the US Census Bureau . 24 25 Inclusion criteria and variable definition We included all ED visits in California from 2005 to 2015 and classified ED visits as inpatient if the visit resulted in a hospital admission and outpatient if the visit resulted in a discharge directly from the ED without admission. All observation stays that initially came through the EDwhether they were admitted to the inpatient setting or discharged directly from the ED-were captured in our dataset and categorised as either a hospital admission or ED discharge. We designated hospitals as urban or rural based on the corresponding county listed in the non-public PDD documentation.
Patient involvement
Patients were not involved in the development of the research question, outcome measures or study design. We did not actively recruit patients for this study, and the results will not be disseminated to the study participants as we used unidentified data and have no way of contacting the patients.
statistical analysis
We analysed ED visits and visit rates using a linear regression model to test for significant linear temporal trends in California from 2005 to 2015 by age group (<5 years, 5-19 years, 20-44 years, 45-64 years and 65 years and over); sex (male, female, unknown); race/ethnicity group (non-Hispanic White, non-Hispanic Black, Hispanic, Other); payer/insurance status (private, Medicare, Medicaid, uninsured/self-pay, other, unknown) and metropolitan statistical area (rural or urban). Furthermore, we looked at age, sex, race/ethnicity, urban/rural trends by payer/ insurance status for a more granular picture of patient population differences within each insurance group. We obtained International Classification of Disease, 9th Revision, Clinical Modification (ICD-9-CM) codes for principal hospital discharge diagnoses for 2005-2014 and categorised them into multilevel diagnoses codes using the Agency for Healthcare Research and Quality's Clinical Classification Software (CCS) to examine changes in conditions observed in the ED over time. We clustered 2015 primary diagnoses into multilevel CCS categories using single-level CCS categorisations provided in the data, which accounted for the transition from ICD-9 to ICD-10 coding in October 2015. We performed all analyses using Stata software (V.14, Stata, College Station, Texas, USA). The University of California, San Francisco Institutional Review Board approved this study. When examining ED discharge and hospital admission trends, the number of ED visits resulting in a discharge increased by 44.5%, from 8.6 million to 12.4 million and the number resulting in a hospital admission increased by 14.2%, from roughly 1.6 million to 1.9 million during the study period. The proportion of ED visits that resulted in a discharge increased by 3.5% (from 84.0% of ED visits in 2005 to 86.9% in 2015), while the proportion that resulted in a hospital admission decreased by 18.3% (from 16.0% of ED visits in 2005 to 13.1% in 2015; figure 1 ).
eD visit patient composition trends by payer Although ED visit rates increased across all payer groups, the proportion of ED visits from private and uninsured figure 2) . We further examined payer composition trends by looking at ED visits resulting in a hospital admission. The number of ED visits resulting in hospitalisation grew for Medicaid-insured and Medicare-insured patients by 72.0% and 18.5%, respectively, but declined for privately insured and uninsured patients by 8.3% and 71.3%, respectively. However, we found that the proportion of all ED visits resulting in hospitalisation reduced across all payer groups, with decreases of 13.6% for the privately insured, 31.4% for the Medicaid-insured, 25.0% for the Medicare-insured and 58.8% for the uninsured.
eD visit trends by CCs diagnoses
When we analysed ED visits by multilevel CCS diagnosis groups, we found that the number of ED visits increased across all CCS diagnoses except for the unclassified conditions group (figure 3). The top three conditions for which ED visits grew the most included infectious and parasitic diseases (88.2%), diseases of the blood and blood-forming organs (78.7%) and mental illness (70.8%). However, the top three most prevalent conditions during the study period were injury and poisoning (20.6%), diseases of the respiratory system (12.8%) and ill-defined conditions (12.5%).
DIsCussIOn
Between 2005 and 2015, ED visit rates increased by 27.8% in California, with the greatest ED visit rate growth Open access among patients aged 5-19 and 45-64 years old, uninsured and Medicaid-insured patients, non-Hispanic Black and Hispanic patients and patients living in urban areas. Despite relatively slower ED visit rate growth trends, the youngest (less than 5 years) and elderly (65 and over) patient groups as well as Medicare-insured patients retained high ED visit rates throughout the study period.
Our findings are consistent with previous studies 8 10 15 and suggest that healthcare needs tend to exist across the entire age spectrum, although for a range of reasons. Patients aged less than 5 had the highest ED utilisation rate as of 2015, outpacing the ED utilisation rate for patients 65 and over. This finding, along with the high ED visit rate growth for patients aged 5-19, potentially suggests a need for coordinated acute care for the paediatric population as well as the need to re-examine the availability and role of EDs equipped to treat children, particularly among underinsured paediatric patients. On the other hand, while patients aged 45-64 had the lowest overall ED visit rate during the study period, this group experienced the greatest ED utilisation rate increase. This suggests that patients nearing 65 may have significant healthcare needs given prior evidence of sharp increases in healthcare utilisation once patients turned 65 years old. 26 Meanwhile, patients aged 65 and over retained high steady ED visit rates. 27 The consistent high ED utilisation rates and current trends in providers who refer elderly patients to the ED 28 29 suggests a need for improving geriatric care at a systemic level to treat elderly patients effectively and in a timely manner.
Our results revealed that ED utilisation rates grew the fastest among non-Hispanic Black and Hispanic patients. Although we found similar ED visit rates between non-Hispanic White and Hispanic patients, it is possible that the observed number of ED visits by Hispanic patients is overall lower because this demographic may be more likely to avoid visiting the ED for reasons such as language barriers, fear of deportation and other cultural factors. 30 These trends may point to substantial gaps in the healthcare system, specifically for racial/ethnic minorities. They may also suggest that although healthcare access has increased to some extent, disparities still exist 31 as EDs, acting as 'safety nets,' continue to provide increasingly more care.
Prior studies have reported high ED utilisation rates among Medicaid-insured and uninsured patients, 8 10 32 consistent with our findings of large ED visit rate increases in these payer groups. Our findings could reflect a number of trends. First, the use of EDs as 'safety nets' has been previously reported, 33 with one study reporting that more than 50% of all acute visits by uninsured patients were to emergency physicians, who comprise less than 5% of all physicians in the US. 34 Second, difficulty in accessing Open access primary care has been widely cited as a potential source for the increasing trends of ED use by Medicaid-insured patients. 5 32 Despite initiatives such as the ACA-designed to provide low-income individuals with healthcare access-Medicaid-insured patients increasingly seek care in the ED as a result of untimely access to primary and specialty care. 9 The high use of EDs by Medicaid-insured patients has been largely attributed to the reluctance of many primary care providers to accept Medicaid insurance due to low reimbursement rates. 5 35 At the same time, however, increasing literature shows that even patients with adequate primary care access are often referred to the ED by their primary care physicians, 14 suggesting that physicians themselves are also relying on the emergency care system to help diagnose and manage patients. Last, the utilisation of EDs over other ambulatory care venues by patients of low socioeconomic status is influenced by insurance status or affordability and by accessibility, availability, perceptions of accommodation and high disease burden. 36 37 These factors are important to consider when exploring potential solutions to improve the accessibility, provision and quality of care.
Despite increasing numbers of ED visits, the proportion of ED visits resulting in inpatient admissions decreased. Prior studies have indicated that high numbers of complex and urgent patients are being managed in EDs, 38 39 and the decreases in the proportion of admissions seen in our study could indicate that patients with complex conditions are being evaluated, treated and discharged from the ED rather than being admitted or cared for elsewhere. Although this has potential benefits to healthcare systems, management of high-acuity outpatients in the ED could further contribute to the demands on EDs.
Other changes in ED visit trends included decreases in the proportion of ED visits for conditions related to injury and poisoning and increases in the proportion of medical conditions, including infectious and parasitic diseases and mental illness. Consistent with prior evidence of a decrease in ED visit rates for injuries in California from 2005 to 2011 but an increase for non-injury diagnoses, 40 our findings reveal the changing role of the ED in the healthcare system, where EDs are treating and providing care for more complex medical conditions. As chronic illnesses increase in the USA 41 and the management of these conditions becomes more complex, it will become critical to expand services and access to treatments for conditions that drive ED utilisation and demand for emergency care.
limitations Our study includes several limitations. First, OSHPD collects retrospective, self-reported data from hospitals, which could introduce potential reporting errors or missing data; however, hospitals submit routine accuracy checks using OSHPD's Medical Information Reporting for California (MIRCal) online system, which reduces such errors. Second, our data are limited to California residents and may limit the generalisability and applicability of our results on a national or global level, despite California's diverse and high Medicaid-insured population. Third, US Census Bureau surveys exclude undocumented and homeless populations as well as individuals residing in nursing homes, extended-care facilities, prisons and mental health facilities. Many of these individuals visit the ED on a frequent basis and thus ED visit rates could be overestimated because many of these people are not accounted for in the population denominator.
COnClusIOn
Our findings suggest that the demand for emergency care continues to rise. ED visit rates in California increased from 2005 to 2015, across all age groups, and particularly among the uninsured, Medicaid-insured, non-Hispanic Black, Hispanic and urban-residing patients. Increased ED visit rates by Medicaid-insured and uninsured patients may reflect current limitations in accessing care in other parts of the healthcare system. Furthermore, changes in conditions seen in the ED suggest that patient healthcare needs are becoming increasingly great and complex. Rather than focusing solely on efforts to reduce ED use, policymakers may need to recognise that EDs are playing an increasingly vital role in the provision of care and consider ways to incorporate this changing reality into the delivery of health services.
